An observational assessment of physical activity levels and social behaviour during elementary school recess by Roberts, S.J. et al.
Introduction

Current guidelines for physical activity (PA) suggest that children should engage in 60 minutes of moderate to vigorous physical activity per day (MVPA) (Biddle, Sallis & Cavill, 1998, Ridgers, Stratton & Fairclough, 2006). The proposed context for increasing PA levels amongst children has provided the stimulus for the development of high quality school based physical education programmes (Gortmaker, Peterson & Wiecha, 1999; Robinson 1999; Sahota, Rudolf, Dixey, Barth & Cade, 2001; Manios, Moschandreas, Hatzis & Kafatos, 2002).  However, there is some concern amongst physical activity specialists that school based physical education is not meeting these recommended PA guidelines (Ridgers., et al 2006) and consequently, there are claims that children’s fitness levels are declining (Stratton, Canoy, Boddy, Taylor, Hackett, & Buchan, 2007).  Although the majority of PA conducted by children is performed outside the school environment (Vincent & Pangrazi, 2002) it is widely accepted that school break-times also offer valuable opportunities for children to be physically active (Stratton & Mota, 2000). Previous research has suggested that increasing levels of physical activity during school break periods could significantly improve the health of young children (Zask, Van Beurden, Barnett, Brooks, & Dietrich, 2001).   The study of Zask et al (2001) reported boys spending more time engaged in MVPA than girls (46.2% v 36.7% [morning-break] and 51.4% v 41.6% [lunch-break]).  Similar gender specific differences were reported in a number of break-time physical activity studies (McKenzie, Sallis, Elder, Berry, Hoy, Nader, Zive, & Broyles 1997; Sarkin, McKenzie, & Sallis, 1997; Stratton, 1999).  The higher levels of engaged PA by boys was attributed to gender specific playtime activities, such as competitive games and sport specific activities, whereas the girls were reported to engage in more pro social activities.  However, reports of girls engaging in more PA than boys during break-time have also been documented (Ridgers, Stratton & Fairclough, 2006).  
 In the United Kingdom (UK) primary school break-times are compulsory, and weather permitting, normally involve children engaging outside in play related activities (Blatchford, Baines & Pellegrini, 2003).  It has been reported that during the academic year, primary school children can experience up to 600 break-times and it has been argued, that this provides a valuable opportunity to increase young children’s levels of PA (Stratton, 1999).  
The importance of play and games during break-times has also been acknowledged as a key factor in the developmental progression of young children’s emotional, social, motor, and physical development (Pelligrini, Blatchford, Kato, & Baines, 2004).  Play is typically defined as ‘spontaneous, carefree, loose, and changeable’ (Siedentop, 2007, pg. 353) and is characterised by the adoption of rules which are often adapted and manipulated by young children.  For example, in a fantasy play episode children may negotiate rules and roles but these may change over time (Pelligrini et al., 2004).  Games on the other hand are reported to be ‘structured, organised, rule-governed forms of play’ (Siedentop, 2007, pg. 353).  A study conducted by Blatchford (1996) revealed that young children’s break-time activities were dominated by active games such as chase and ball games.  The most popular ball game played during break-time by young children was football, with boys engaging in more football related games than girls (Boys 84%, Girls, 36%) (Blatchford, 1996).  Other ball games typically played by young children included basketball, cricket, and netball (Blatchford, 1996).  The most predominant chase game reported to be played by young children during break-time was a basic form of ‘tag’ or ‘it’ (46% of boys and girls).  In addition, seeking games (17%), catching games (16%), racing games (12%) and skipping games (9%) were also recorded (Blatchford, 1996).  In addition, school break-times also provide opportunities for young children to socialise in different group sizes.  It has been reported previously that girls participate in smaller groups more often than boys and boys participate in larger social groups than girls (Ridgers et al., 2010).  This finding has been associated with boys participating in more sport related activities during break-time, which normally involve group sizes of four children or more.
The present study therefore had the following aim: a) to assess children’s physical activity and play behaviour during school break-times using a pre-validated systematic observation system.
 Method

 Observation instrument (SOCARP)





The participants recruited to this study were 56 primary school children (27 boys, 29 girls) aged 9-11 years of age (Year 5 and Year 6).  The participants were recruited from two primary schools located in Merseyside, north-west of England.  Both of the primary schools were members of a School Sports Partnership and involved in the Mini-Whistlers project.  This project is an intervention programme which teaches primary aged children the basics of football refereeing and group leadership. The project is aimed at children in academic years five and six and includes theoretical knowledge regarding the laws of football and provides practical opportunities to officiate small-sided games of football.  Ethical approval was established by a local University Ethics Committee and the Head Teachers of both primary schools provided written assent before any observations took place. Information on the PA levels of the participants in the study was kept strictly confidential and maintained on a password protected laptop.
The first author visited each school on six separate occasions during October and December (2009).  During the break-times the observer positioned themselves so that the whole playground, playground supervisors and any available equipment were clearly visible. At the end of each timed observation the observer made a note of any equipment available and how many playground supervisors were present on the SOCARP recording form. Typical examples of equipment available during break-times included footballs, tennis balls, rugby balls, skipping ropes, hula hoops, a fixed netball hoop and bean bags. The supervisors were generally teachers or other school staff that the children were familiar with. The members of staff and break-time supervisors were aware of the researcher’s presence and the purpose of the study.   Each target child was observed for 10 consecutive minutes before the observer located the next target child.  The number of children observed during each break-time was reliant on the duration of the break-time.  For example, the lunch-break was 20 minutes longer than the shorter break-times in the morning and afternoon.  Six days of observations were conducted ‘live’ using a SOCARP recording form, whereas the remaining six days were recorded using a digital video recorder (Sony HDV 1080i).
Observer Training
Observer expertise and accuracy in using the SOCARP instrument was established during formal training sessions provided by the third author [Nicky Ridgers] who was responsible for the development and validation of SOCARP (Ridgers et al, 2010).   During these training sessions the first author practised becoming familiar with the SOCARP protocol, memorizing observational categories and codes, using instrument notation and being able to discriminate among variables related to activity levels, group size, play activities and social behaviour using examples from pre-recorded video observations.  Throughout this process the first author received formal teaching, feedback and guidance surrounding the accurate recording of SOCARP codes.  The first author’s proficiency in momentary time sampling procedures, memorising SOCARP codes and accurately recording SOCARP category codes culminated in approximately 12 hours of observer training.
Observer reliability  
An assessment of the observer’s reliability of using SOCARP was conducted by the first [Conor] and third author [Nicky]. Videotaped recordings of children’s behaviour during play were compared simultaneously and independently in order to establish inter-observer reliability. During the first reliability session three separate observations of a child’s behaviour occurring naturally in play was coded. The observer coded the child’s behaviour for activity level, group size, activity type and interactions. At the conclusion of the first reliability session inter-observer agreement was established at 63%.  In the second reliability session the observer coded only the observed child in two of the four SOCARP categories.  This was because the observer found difficulty in coding all four SOCARP categories simultaneously. Therefore, additional guidance and feedback was provided and the observer was allowed to pause and rewind video footage to establish complete accuracy.  The two categories coded in second reliability observations were activity level and group size. In these observation periods the observer and third author achieved inter-observer agreements of 80% and 93%. In the third and final reliability tests six observation periods were coded by the observer in all four categories (i.e. activity level, group size, interactions and activity type).  In the first observation period 85% inter-observer agreement was achieved, in the second observation 77% inter-observer agreement was achieved and in the third observation period 81% inter-observer agreement was achieved.  Following further guidance and feedback from the third author the final observations achieved inter-observer agreement scores of 85%, 83% and 92% respectively.  This was deemed to be sufficient to establish inter-observer agreement. 
Data analysis
Following the coding of all the observation intervals, the data from the SOCARP form were transferred into an electronic SOCARP recording form (Microsoft Excel). This electronic recording form calculates the proportion of time each target child is engaged in activity level, group size, activity type and interactions. The form also calculates the energy expenditure for each child. This enabled the researcher to discover the PA levels and social interactions for the entire group of participants.  Data from both schools were then separated so a more in-depth analysis of the situational differences between the two schools could be conducted. For example, situational factors could include playground size, availability of equipment and adult supervision. Tests for normality were conducted for each data set by employing Shapiro-Wilk tests; these tests revealed a normal distribution for both data sets.  Analysis of variance (ANOVA) tests were then conducted to assess differences between boys and girls levels of PA, play activity and social behaviour during school-break times.  All data analyses were conducted using the SPSS (Version 17, Chicago, Inc) and the level of statistical significance was set at P < .05.
Results
The main focus of this study was to access the physical activity levels and social behaviour of primary school children during break-times.  Fifty-six children (27 boys, 29 girls) were observed over a three month period.
Physical Activity
Table 1 provides a breakdown of the mean percentage of time boys and girls were engaged in physical activity during break-times.  A one-way between groups analysis of variance revealed the girls were observed to be standing more than boys (F, (1, 56) = 6.35, P=0.01).  There was also a main effect for sedentary behaviours with girls more sedentary than boys (F, (1, 56) = 14.0, P=0.01), however, boys were observed to be engaged in significant more MVPA than girls (F, (1, 56) = 14.7, P=0.01).
[INSERT TABLE 1 HERE] 

Social Play Behaviour
The definition of social group size followed the guidelines outlined in the SOCARP (see Figure 1) validation study (Ridgers et al, 2010).  Therefore alone was recorded when the target child was observed to be on their own, small (2-4 children), medium (5-9 children), and large (> 10 children).  In addition, any adult supervisors or teachers involved with the group were also included in the final group size.  There was no significant difference between boys and girls (P > 0.05) in the observed time spent in different group sizes.
[TABLE 2]
Activity Type
A full description of the activity types can be viewed in table 3.  Boys were observed to be engaged in significantly more sports activities than girls (F, (1, 56) = 15.7, P = 0.00), and girls were observed to be engaged in more sedentary activities than boys (F, (1, 56) = 12.9, P = 0.00).  There were no significant differences observed between boys and girls in the percentage of time engaged in the locomotion category or the active games category.
[TABLE 3]
Interactions




This study adopted systematic observation techniques to quantify primary school children’s physical activity levels and social play behaviour during school break-times. The current study recorded that boys were engaged in more MVPA and VPA (65.1%) during break-times than girls (43.6%).   This finding is consistent with recent break-time PA studies (Ridgers, Tóth, & Uvacsek, 2009 & Ridgers, Stratton, Fairclough & Twisk, 2007) and a recent review of break-time physical activity studies (Ridgers, Stratton, & Fairclough, 2006).  Our findings support the view that school break-time is a good opportunity for young children to be physically active.  The reported levels of MVPA of 65.1% (Boys) is however, higher than those reported in previous studies (Kraft, 1989; Mota, Silva, Santos, Ribeiro, Oliveira, & Duarte, 2005; Stratton, 2000).  This may be attributed to the boys spending the majority of the time in sport related ball games, such as football, tag-rugby, netball and throw and catch games.  The higher reported levels of MVPA may be because data were only collected when the children entered the playground area.  For instance, no data were collected when the children were in transition from the classroom to the dinner hall or when the children were eating lunch. 
According to our data the girls frequently participated in smaller groups (2-4 children) than boys, while the boys participated in medium group sizes (5-9) more frequently than girls.  These results tend to support the view that boys play in larger group sizes than girls (Blatchford et al., 2003).  This finding once again can be accredited to the boys preference for participating in game related activities especially football.  The importance of playing football during break-times for young English boys has been reported previously (Blatchford et al., 1992).  However, its importance as a mechanism to develop appropriate forms of social behaviour is less well documented.  Football is a complex invasion game, which by definition requires two teams within ‘structural parameters’, to combine both attacking and defensive strategies in order to secure territorial dominance (Gréhaigne, Richard, & Griffin et al., 2005).  To combine effectively within a playground environment a rule-governed game such as football, requires high levels of complex social interaction.  The observations in our study revealed that young children adapted the traditional rules to help teams with fewer players.  We frequently observed children adapting the space and negotiating rules with neighbouring games and  although the playground environment contained adult supervision, no adults were required to devise strategies to overcome uneven teams, lack of space or mediate between dis-agreements.
In this study the boys participated in more sports activities than girls.  The most popular sports activities were ‘ball associated’ and included, football, tag-rugby and netball.  The girls however, participated in more sedentary play such as playing with objects and reading.
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Table 2 – Percentage of time boys and girls spent in group sizes
				Boys (n=27)				Girls	(n=29)
Alone     %			12.1 (17.5)				18.8 (18.0)
Small     % 			37.4 (30.9)				48.6 (28.9)
Medium %			32.9 (35.4)				17.8 (21.6)
Large	  %			17.5 (28.9)				12.3 (16.8)













































